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GHSRVLWLRQDO HQYLURQPHQWV LQ WKH /DLQJVEXUJ DUHD -RQHV HW DO   EXW D GHOWD123 
IURQWVKRUHIDFHQRPHQFODWXUHLVPDLQWDLQHGIRUWKH7DQTXDDUHD:LOGHWDO124 
125 
&/,127+(06±81,762)%$6,10$5*,1352*5$'$7,21126 
7KHVWUDWLJUDSKLFXQLWVRIWKHORZHU:DWHUIRUG)RUPDWLRQDUHLQWHUSUHWHGDVEDVLQPDUJLQFOLQRWKHPV127 
WKH IXQGDPHQWDOEXLOGLQJEORFNVRIEDVLQPDUJLQGHYHORSPHQW HJ6WHHODQG2OVHQ+HOODQG128 
+DQVHQHWDO3DWUXQRHWDO)LJ:LOGHWDODQG-RQHVHWDOUHFRJQL]HG129 
PXOWLSOH  PWKLFN FOLQRWKHPV DORQJ GHSRVLWLRQDO GLS SURILOHV )LJV   LQ 7DQTXD DQG130 
/DLQJVEXUJ UHVSHFWLYHO\ 7KH YHUWLFDO SURILOH GHSRVLWLRQDO VHWWLQJ DQG VFDOH RI WKHVH VWUDWLJUDSKLF131 
SDFNDJHV DUH FRQVLVWHQW ZLWK GHOWDLF SDUDVHTXHQFHV DV GHVFULEHG E\ 9DQ :DJRQHU HW DO 132 
&RQVWUDLQLQJWKHFRPSOHWHWRSVHWIRUHVHWDQGERWWRPVHWGHSRVLWVIRUHDFKLQGLYLGXDOFOLQRWKHPLVQRW133 
DOZD\VSRVVLEOH+RZHYHUWKHEDVLQZDUGWKLFNHQLQJRISDUDVHTXHQFHVGHILQHGE\UHJLRQDOPXGVWRQH134 
XQLWV LQWHUSUHWHG WR FRQWDLQ WKH GHHSZDWHU HTXLYDOHQW RI IORRGLQJ VXUIDFHV FDQ EH UHFRJQL]HG DQG135 
XVHG WR GHILQH FOLQRWKHPV 'L[RQ HW DO E -RQHV HW DO  7KH ILUVW DEUXSW RU VLJQLILFDQW136 
FKDQJH LQ WKH JUDGLHQW FDQ EH XVHG WR LQWHUSUHW WKH ORFDWLRQ RI VXFFHVVLYH VKHOI HGJH UROORYHUV137 
6RXWKDUGDQG6WDQOH\EXW WKH µDSSDUHQW¶JHRPHWU\RIDQFLHQWVKHOIPDUJLQVPLJKWEHKLJKO\138 
GHSHQGHQW RQ WKH FKRLFH RI GDWXP DQG WKH UHVXOW RI SRVWGHSRVLWLRQDO IDFWRUV VXFK DV GLIIHUHQWLDO139 
VDQGPXG FRPSDFWLRQ DQG DFFXPXODWHG HUURU ZKHQ PHDVXULQJ WKLFNQHVVHV LQ WKH ILHOG 7KLV140 
JHRPHWULFFULWHULRQPXVWEHWKHUHIRUHXVHGLQFRPELQDWLRQZLWKRWKHUREVHUYHGIHDWXUHVZKLFKGRQRW141 
LQGHSHQGHQWO\ SRLQW WKH VKHOI HGJH SRVLWLRQ EXW WKDW LQ FRQMXQFWLRQ LQGLFDWH DEUXSW FKDQJHV LQ142 
VHGLPHQWDU\IDFLHVDQGGHSRVLWLRQDODUFKLWHFWXUHFORVHWRWKHVKHOIHGJHUROORYHU]RQH7KHVHLQFOXGH143 
L H[WHQVLRQDO GHIRUPDWLRQ JURZWK IDXOWV LL ZLGHVSUHDG E\SDVV IHDWXUHV JXOOLHV DQG LLL144 
SURJUHVVLYHLQFUHDVHLQVDQGVWRQHWXUELGLWHVEH\RQGWKHUROORYHUVHH-RQHVHWDO145 
,QWKHXSGLSH[SRVXUHVFOLQRWKHPWKLFNQHVVGHFUHDVHVVWUDWLJUDSKLFDOO\XSZDUGIURPaPWRaP146 
LQ7DQTXDDQGIURPaPWRaPLQ/DLQJVEXUJ7DEOH7KHGRFXPHQWHG1(DQG(SDOHRIORZ147 
GLUHFWLRQ LQERWK WKH7DQTXDDQG/DLQJVEXUJGHSRFHQWHUV LVFRQVLVWHQWZLWKD1:6(RULHQWDWLRQRI148 
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WKHUHFRQVWUXFWHGVKHOIPDUJLQDOWKRXJKZLWK ORFDO LUUHJXODULWLHVDQG ODWHUDOYDULDELOLW\DVUHSRUWHG LQ149 
WKH/DLQJVEXUJGHSRFHQWHU-RQHVHWDO)LJ150 
151 
675$7,*5$3+,&$5&+,7(&785(152 
Laingsburg depocenter 153 
7KH ORZHU :DWHUIRUG )RUPDWLRQ LQ WKH /DLQJVEXUJ DUHD FRPSULVHV HLJKW UHJLRQDOO\FRUUHODWHG154 
FOLQRWKHPV-RQHVHWDO7KHORZHUIRXUXQLWV:I&VKRZDSURJUDGDWLRQDOVWDFNLQJSDWWHUQ155 
LQWHUSUHWHG DV D KLJKVWDQG V\VWHPV WUDFW -RQHV HW DO  :I&  DQG  DUH VHSDUDWHG E\ DQ156 
LQWHUSUHWHG UHJUHVVLYH VXUIDFH RI PDULQH HURVLRQ W\SH VHTXHQFH ERXQGDU\ )LJ  -RQHV HW DO157 
.&OLQRWKHPV VKRZDQLQFUHDVLQJO\VWHHSULVLQJWUDMHFWRU\ZLWKWKHVKHOIHGJHUROORYHURI:I&158 
SRVLWLRQHG DOPRVW GLUHFWO\ RQ WRS RI WKH UROORYHU RI :I&  )LJ  -RQHV HW DO  :I& 159 
UHSUHVHQWVWKHILQDOVDQGGRPLQDWHGVKRUHIDFHV\VWHPHVWDEOLVKHGDWWKHVKHOIHGJHUROORYHUDQGZLWK160 
DQRYHUO\LQJPWKLFNEDVLQZDUGWKLFNHQLQJPXGVWRQH LV LQWHUSUHWHGDVD WUDQVJUHVVLYHV\VWHPV161 
WUDFW767DQGDVVRFLDWHGPD[LPXPIORRGLQJVXUIDFH0)6WKDWPDUNVWKHUHWUHDWRIWKHV\VWHPWR162 
DQ LQQHU VKHOI SRVLWLRQ )LJ  :I&  DQG  FRQVLVW SULPDULO\ RI KHWHUROLWKLF VKRUHIDFHRIIVKRUH163 
WUDQVLWLRQ627GHSRVLWVZLWKSRRUO\GHYHORSHGDPDOJDPDWHGORZHUVKRUHIDFHIDFLHVRQO\REVHUYDEOH164 
LQWKHLUSUR[LPDOH[SRVXUHV)LJV7KHVHDZDUGSLQFKRXWRIWKHVDQGULFKVKRUHIDFHIDFLHVRI165 
:I&LVNPXSGLSIURPWKHVKHOIHGJHUROORYHUSRVLWLRQRI:I&DQGWKHVKRUHIDFHFRPSRQHQW166 
RI:I& LVSURJUDGDWLRQDO UHODWLYH WR:I&EXWDOVR ILQHVDQGSLQFKHVRXW WRDPLQLPXPRINP167 
ODQGZDUGRI WKHVKHOIHGJH UROORYHURI:I& )LJV7KHEDVLQZDUGVWHSSLQJRI:I&DQG 168 
VXJJHVWV WKDW WKH V\VWHP UHWXUQHG WR D SURJUDGDWLRQDO WUHQG DV SDUW RI WKH VXEVHTXHQW KLJKVWDQG169 
V\VWHPV WUDFW+RZHYHU WKH ODFNRIFRDUVHJUDLQHGPDWHULDO LQ:I&DQGEH\RQG WKHVKHOIHGJH170 
UROORYHUSRVLWLRQRI:I&LQVRPHDUHDVDORQJWKHVKHOIPDUJLQ)LJVLQGLFDWHVWKDWWKHVDQGULFK171 
FRPSRQHQWVRI:I&DQGUHPDLQHGRQWKHLQQHUVKHOIVKHOIFRQILQHG)LJ&RUUHODWLRQVDORQJ172 
WKH =RXWNORRI DUHD VKRZ WKDW VDQGULFK VKRUHIDFH IDFLHV DVVRFLDWLRQV RI :I&  H[WHQG IRU  NP173 
EH\RQGWKHODVWVDQGGHILQHGVKHOIHGJHRI:I&-RQHVHWDODQGZHOOEH\RQGWKHLQQHUVKHOI174 
VDQGULFKSLQFKRXWVRI:I&DQG)LJ7KHUHIRUHGXULQJ:I&DQGORZHU:I&WKHVKHOI175 
HGJHUROORYHUSURJUDGHGaNPGLVWDQFHIURPWKHORZHUVDQGULFKUROORYHUSRVLWLRQLGHQWLILHGLQ:I&176 
 WR WKH VDQGULFK VKHOIHGJH UROORYHU RI :I&  WKURXJK WKH DFFUHWLRQ RI PXG XQGHU VHD OHYHO177 
KLJKVWDQGFRQGLWLRQV178 
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179 
Tanqua depocenter 180 
7KH VWUDWLJUDSKLF DUFKLWHFWXUH RI WKH ORZHU :DWHUIRUG )RUPDWLRQ FOLQRWKHPV && )LJ  LQ WKH181 
7DQTXD GHSRFHQWHU LV VLPLODU WR WKDW GHVFULEHG LQ /DLQJVEXUJ EXW WKH FRUUHODWLRQ EHWZHHQ ERWK182 
VXFFHVVLRQVLVQRWHVWDEOLVKHGGXHWRWKHODFNRIDEVROXWHDJHFRQWURO'LIIHUHQFHV7DEOHLQFOXGH183 
WKLQQHU FOLQRWKHPV FRPELQHG ZLWK ORZHU HVWLPDWHG JUDGLHQWV  WR  XVLQJ FRPSDFWHG184 
WKLFNQHVVHVVHHDOVR:LOGHWDODQGDWKLQQHUXQGHUO\LQJFKDQQHOL]HGVORSHVXFFHVVLRQ:LOG185 
HWDO+RGJVRQHWDOVXJJHVWLQJDORZHUJUDGLHQWPDUJLQDQGDVKDOORZHUEDVLQPDUJLQ186 
UHOLHILQWKH7DQTXDGHSRFHQWHU187 
&OLQRWKHPV &± H[KLELW D VWURQJO\ DJJUDGDWLRQDO WR SURJUDGDWLRQDO VWDFNLQJ SDWWHUQ DQG ULVLQJ188 
VKRUHOLQHDQGVKHOIHGJHUROORYHUWUDMHFWRU\LQWHUSUHWHGDVSDUWRIDKLJKVWDQGV\VWHPVWUDFW:LOGHW189 
DOFXOPLQDWLQJLQWKHPD[LPXPUHJUHVVLRQSRLQWLQ&ZLWKWKHUROORYHUORFDWHGFORVHWRWKH190 
6/ ORFDOLW\ )LJ  7KH VDQGVWRQH SLQFKRXW RI WKH RYHUO\LQJ FOLQRWKHP & LV SRVLWLRQHG VOLJKWO\191 
ODQGZDUGRI WKHVDQGULFKUROORYHURI&VRXWKRI6/%LWWHUEHUJ7VXJJHVWLQJDWXUQDURXQGWRD192 
UHWURJUDGDWLRQDO VWDFNLQJ SDWWHUQ 7KLV WRJHWKHU ZLWK DQ RYHUO\LQJ UHJLRQDOO\ H[WHQVLYH PXGVWRQH LV193 
LQWHUSUHWHG WR EH SDUW RI D WUDQVJUHVVLYH V\VWHPV WUDFW 767 DQG HDUO\ +67 DQG FRQWDLQ DQ194 
DVVRFLDWHG0)6DWZKLFKWLPHWKHVKRUHOLQHVWHSSHGEDFNRQWRDPRUHODQGZDUGVKHOISRVLWLRQ)LJ195 
196 
&OLQRWKHP&FRQVLVWVRIDPDOJDPDWHGRUJDQLFULFKGHOWD IURQWVKRUHIDFHIDFLHVDVVRFLDWLRQV7DEOH197 
WKDWDUHRQO\UHFRJQL]HGLQWKHPRVWSUR[LPDOH[SRVXUHV77)LJ7KHVDQGULFKFRPSRQHQW198 
RI&ILQHVDQGWKLQVEDVLQZDUGDQGSLQFKHVRXWEHWZHHQ9DDOEHUJDQG%LWWHUEHUJ7DQG7)LJ199 
 LHEHIRUH WKHHVWDEOLVKHGVKHOIHGJH UROORYHUSRVLWLRQRI&&OLQRWKHP&SURJUDGHGRYHU&200 
DQGLWVGHOWDIURQWVKRUHIDFHVDQGVWRQHVSLQFKRXWEH\RQGWKHSUHYLRXVVKHOIHGJHUROORYHUSRVLWLRQRI201 
&UHDFKLQJWKHZHVWHUQPRVWHGJHRIWKHVWXG\DUHDLQ.DWMLHVEHUJ7)LJ7KHSURJUDGDWLRQDO202 
VWDFNLQJSDWWHUQRI&DQG&LVFRQVLVWHQWZLWKWKHORZHUSDUWRIDVHFRQGKLJKVWDQGV\VWHPVWUDFW203 
DIWHUWKHUHJLRQDOWUDQVJUHVVLYHHYHQWLQ&7KHDEVHQFHRIVDQGULFK&GHSRVLWVEDVLQZDUGRIWKH204 
UROORYHUSRVLWLRQRI&LVFRQVLVWHQWZLWKGHOWDLFVKRUHIDFHVDQGVWRQHVFRQILQHGLQWKHLQQHUVKHOIDQG205 
ZLWKDPXGVWRQHGRPLQDWHGVKHOIHGJHDQGXSSHUVORSH6DQGULFKIDFLHVDVVRFLDWLRQVLQ&FDQEH206 
IROORZHGEDVLQZDUGIRUNPEH\RQGWKHVDQGULFKUROORYHUSRVLWLRQVRI&DQG&DQGZHOOEH\RQG207 
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WKHVDQGVWRQHSLQFKRXWRI&)LJ7KLVLQGLFDWHVWKDWGXULQJ&DQGHDUO\&WLPHWKHVKHOIHGJH208 
UROORYHUDOVRSURJUDGHGWKURXJKWKHDFFUHWLRQRIPXGXQGHUVHDOHYHOKLJKVWDQGFRQGLWLRQV209 
210 
08'6721('20,1$7('6+(/)('*('(326,76211 
Outcrop observations 212 
:I&DQGDUHZHOOH[SRVHGLQWKH=RXWNORRIDUHDRIWKH/DLQJVEXUJGHSRFHQWHU)LJVHHORFDWLRQ213 
LQ )LJ $ 'HWDLOHG RXWFURS REVHUYDWLRQV MXVW DERYH VKRUHIDFHRIIVKRUH WUDQVLWLRQ 627 7DEOH 214 
GHSRVLWVRI:I& UHYHDODQPWKLFN ILQLQJXSZDUGSDFNDJHRYHUODLQE\DPWKLFNFRDUVHQLQJ215 
DQG WKLFNHQLQJXSZDUG SDFNDJH )LJ  7KH ORZHU SDFNDJH VWDUWV ZLWK KLJKO\ ELRWXUEDWHG FRDUVH216 
VLOWVWRQHVVKRZLQJDGLVWLQFWLYHPRWWOHG WH[WXUHZLWKDQ LUUHJXODUGLVWULEXWLRQRIVDQGJUDLQVZLWKLQD217 
VLOW\ PDWUL[ 2YHUO\LQJ WKHVH VLOWVWRQHV DUH PXOWLSOH VXUIDFHV ZLWK DVVRFLDWHG LURQULFK QRGXODU218 
KRUL]RQVLQWHUSUHWHGWRUHFRUGFRQGHQVHGVHFWLRQVDQGDUHWKHUHIRUHLQFOXGHGLQWKHXSSHUSDUWRIWKH219 
767DVVRFLDWHGZLWK:I&)LJV7DEOH-XVWDERYH WKHEHVWGHYHORSHGRI WKHVHVXUIDFHV220 
FRQVLGHUHG WR EH UHFRUGLQJ WKH PD[LPXP IORRGLQJ VXUIDFH IDFLHV SDVV DEUXSWO\ LQWR GDUNHU ILQHU221 
JUDLQHG DQG ODPLQDWHG VLOWVWRQHV ULFK LQ RUJDQLFV DQG PLFD 7KHVH WKLQ EHGV IHDWXUH PPVFDOH222 
GRPLQDQWO\ XQLGLUHFWLRQDO WR FRPELQHGIORZ WUDFWLRQDO VWUXFWXUHV ZLWK OLWWOH WR QR ELRWXUEDWLRQ223 
LQWHUSUHWHG DV WKH ROGHVW PRVW GLVWDO GHSRVLWV RI :I&  )LJ  7KLQ EHGV DOWHUQDWH ZLWK GLIIXVHO\224 
EHGGHGVWUXFWXUHOHVVILQHVLOWVWRQHVDQGEHFRPHSURJUHVVLYHO\FRDUVHUDQGFOHDQHUXSVHFWLRQORVLQJ225 
WKHLURUJDQLFFRQWHQWZKLOH UHWDLQLQJD ORZ WRPRGHUDWHELRWXUEDWLRQ LQGH[$QRYHUO\LQJSHUYDVLYHO\226 
ELRWXUEDWHGPWKLFNSDFNDJHLVLQWHUSUHWHGWRUHFRUGWKHWUDQVJUHVVLYHWRSRI:I&7KHRYHUO\LQJ227 
:I&VXFFHVVLRQFRDUVHQVDQGWKLFNHQVXSZDUGIURPVDQGVWRQHVZLWKV\PPHWULFDOO\ULSSOHGWRSVWR228 
WKLFNHUEHGGHG VDQGVWRQHV ZLWK KXPPRFN\ FURVVVWUDWLILFDWLRQ 7DEOH  7KH VWDFNLQJ SDWWHUQ DQG229 
IDFLHV FKDUDFWHULVWLFV RI :I&  DQG  DUH FRQVLVWHQW ZLWK DQ XSZDUG WUDQVLWLRQ IURP RIIVKRUHGLVWDO230 
SURGHOWDPXGVWRQHVGHSRVLWHGLQLWLDOO\EHORZVWRUPZDYHEDVHWRSURJUHVVLYHO\VDQGLHUDQGVKDOORZHU231 
ZDYHLQIOXHQFHGGHSRVLWV)LJ7DEOH7KHVRIWVHGLPHQWGHIRUPDWLRQIHDWXUHVREVHUYHGLQ:I&232 
DUHLQWHUSUHWHGWRUHFRUGGHOWDIURQWVKRUHIDFHFROODSVH2OLYHLUDHWDO)LJ7DEOH:I&233 
VWDUWV ZLWK PRGHUDWHO\ELRWXUEDWHG DQG ODPLQDWHG SURGHOWDLF WKLQ EHGV EXW UHFRUGV D PRUH DEUXSW234 
WUDQVLWLRQLQWRVDQGULFKVKRUHIDFHIDFLHVDVVRFLDWLRQV)LJ235 
236 
Core observations 237 
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&RUH REVHUYDWLRQV RI WKH 6/ UHVHDUFK ERUHKROH :LOG HW DO  GULOOHG FORVH WR WKH %LWWHUEHUJ238 
ORFDOLW\ 7)LJVRI WKH7DQTXDGHSRFHQWHUDOORZHGVXEWOHYDULDWLRQV LQ WKHFKDUDFWHULVWLFVRI239 
ILQHJUDLQHGGHSRVLWV LQ WKH&&VXFFHVVLRQ WREHGRFXPHQWHG )LJ7KHVWUDWLJUDSKLF FRQWURO240 
LQGLFDWHVWKDW LQWKHFRUHWKLVPXGVWRQHGRPLQDWHGSDFNDJHRYHUOLHVWKHPD[LPXPIORRGLQJVXUIDFH241 
DERYH&DQGFDSWXUHVGHSRVLWLRQDFURVVWKHVKHOIHGJHUROORYHU)LJ$QDO\VLVLQFOXGHGGHWDLOHG242 
PPVFDOH ORJJLQJ RI WKH ZKROH  PWKLFN && SDFNDJH ZLWK VSHFLDO DWWHQWLRQ WR WKH VWDFNLQJ243 
SDWWHUQDQGVHGLPHQWRORJLFDOIHDWXUHVRIWKLQEHGVWRDOORZDQDFFXUDWHGHVFULSWLRQDQGLQWHUSUHWDWLRQ244 
RISURFHVVHV)LJ245 
2EVHUYDWLRQVUHYHDOWKHSUHVHQFHRIPPWRFPVFDOHRUJDQLFDQGPLFDULFKODPLQDWHGVLOWVWRQHOD\HUV246 
LQWHUEHGGHG ZLWK IHZ ELRWXUEDWHG DQGRU VWUXFWXUHOHVV PXGVWRQHV )LJ  3DUDOOHO DQG ULSSOH247 
ODPLQDWHGVLOWVWRQHVVKRZQRUPDODQGRULQYHUVHJUDGLQJDQGDUDQJHRILQWHUQDOHURVLRQDQGWUDFWLRQ248 
VWUXFWXUHVZLWKLQDVLQJOHEHGDORQJZLWKVPDOOVFDOHVRIWVHGLPHQWGHIRUPDWLRQ)LJWRZDUGVWKH249 
EDVDOFRQWDFWRIWKHEHGV6HGLPHQWDU\VWUXFWXUHVZKHQREVHUYHGPRVWO\LQFOXGHXQGXODWHEHGGLQJ250 
VWDUYHG FXUUHQW ULSSOHV DQG DSSDUHQW SODQDU ODPLQDWLRQ 6FKLHEHU HW DO  6RPH EHGV VKRZ D251 
GLVWLQFWLYH WZRSDUW RUJDQL]DWLRQ ZLWK D FOHDQ ODPLQDWHG VLOWULFK ORZHU SDUW SUHVHUYLQJ SULPDU\252 
VWUXFWXUHVDQGDQHURVLYHDQGRU ORDGHGEDVH )LJRYHUODLQZLWKDVKDUSFRQWDFWE\D ILQHUDQG253 
GDUNHU SRRUO\ VRUWHGELRWXUEDWHG XSSHU VHFWLRQ ULFK LQ PXG FODVWV DQG FRQWDLQLQJ PLFD DQG SODQW254 
GHEULV)LJ%LRWXUEDWLRQLQWHQVLW\JHQHUDOO\UDQJHVIURPPRGHUDWHWRORZ%LRWXUEDWLRQ,QGH[255 
HJ 7D\ORU HW DO  (YLGHQFH RI FRPELQHGIORZ LQGLFDWRUV FDQ EH LQIHUUHG IURP ORZ256 
DQJOHXQGXODWHGFURVVODPLQDWLRQVLQWKHFRDUVHUEHGVRIWKHVHILQHJUDLQHGLQWHUYDOV)LJ257 
258 
Characterization of mudstones at the shelf-edge rollover 259 
7KHRXWFURSH[DPSOHVRI/DLQJVEXUJ:I&DQGLQWKH=RXWNORRISDQHO)LJFRPELQHGZLWKWKH260 
FRUHREVHUYDWLRQVRI7DQTXD&DQG& LQ WKH6/ZHOO )LJRIIHU WKHRSSRUWXQLW\ WRVWXG\ WZR261 
XQXVXDOH[DPSOHVRI ILQHJUDLQHGVKHOI WRVORSH WUDQVLWLRQV7KHVHPXGVWRQHWKLQEHGVDUHJURXSHG262 
DFFRUGLQJ WR WKHLU LQWHUSUHWHG VHGLPHQWDU\ SURFHVVHV DQG LQIHUUHG SRVLWLRQ DORQJ WKH GHSRVLWLRQDO263 
SURILOHTypes A-D)LJ264 
Type-A EHGV DUH PDLQO\ FRPSRVHGRI FRDUVH VLOWVWRQH ZLWK VKDUS EDVH DQG WRS DQG FRPELQHG WR265 
XQLGLUHFWLRQDOIORZWUDFWLRQDOVWUXFWXUHVType-A EHGVGRPLQDWHWKHXSSHUDQGPRUHSUR[LPDOSDUWVRI266 
PXGVWRQHGRPLQDWHGFOLQRWKHPVLQ:I&LQ=RXWNORRI)LJDQGLQ&LQWKH6/ZHOO)LJ267 
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DQG DUH DOVR FRPPRQO\ VHHQ LQWHUEHGGHG ZLWK ZDYHGRPLQDWHG VDQGULFK WKLQ EHGV LQ VKRUHIDFH268 
RIIVKRUHWUDQVLWLRQGHSRVLWV)LJ7DEOH7KHVHEHGVFPWKLFNDUHLQWHUSUHWHGWRUHFRUGWKH269 
PRVW SUR[LPDO H[SUHVVLRQ RI GLOXWH VLOWULFK JUDYLW\IORZV LQ GLVWDO SURGHOWDRXWHU VKHOI VHWWLQJV270 
VRPHWLPHV XQGHU WKH HIIHFW RI VWRUPZDYHV XQGXODWH FURVV ODPLQDWLRQV REVHUYHG PLJKW EH WKH271 
SURGXFWRIVWRUPUHZRUNLQJDQGZLWKWKHVKDUSEHGWRSVLQGLFDWLYHRIEDVLQZDUGE\SDVV6WHYHQVRQ272 
HWDORIILQHUSDUWLFOHV)LJ273 
Type-B bedsKDYHVKDUSHURVLYHORDGHGEDVHVZLWKDGLVWLQFWLYHELSDUWLWHFKDUDFWHUWKDWFRPSULVHVD274 
ORZHU  FPWKLFN ZHOOVRUWHG VLOWULFK SDUDOOHO WR ORZ DQJOH ODPLQDWHG SDUW RYHUODLQ E\ D275 
PXGRUJDQLFULFKSRRUO\VRUWHGXSSHUVHFWLRQFPWKLFN)LJ7KHSRRUO\VRUWHGSDUWFRPPRQO\276 
GUDSHVDVFRXUVXUIDFH)LJType-BEHGVDUHLQWHUSUHWHGWRUHFRUGDORQJLWXGLQDOFKDQJHLQIORZ277 
SURSHUWLHV ZLWKLQ WKH VDPH HYHQW DVVRFLDWHG ZLWK IORZ DFFHOHUDWLRQ GXH WR VHGLPHQW HQWUDLQPHQW278 
DQGRUJUDGLHQWLQFUHDVHDWWKHVKHOIHGJH7KLVIORZWUDQVIRUPDWLRQLVUHFRUGHGLQWKHVKDUSLQWUDEHG279 
IDFLHVFKDQJH IURPWKHFOHDQDQGZHOOVRUWHG ODPLQDWHGEDVDOSDUW WR WKHSRRUO\VRUWHGDUJLOODFHRXV280 
SDUWRYHUO\LQJDQHURVLRQVXUIDFH7KHEDVDOSDUWLVLQWHUSUHWHGDVWKHGHSRVLWRIDZD[LQJXQGHUIORZ281 
DQG WKH XSSHU SDUW DV D PXGG\ GHEULWH ZLWK WKH HURVLRQ VXUIDFH EHWZHHQ VXJJHVWLQJ D SKDVH RI282 
EDVLQZDUG VHGLPHQW E\SDVV Type-B EHGV GRPLQDWH LQWHUPHGLDWH VHFWLRQV RI WKH VWXGLHG LQWHUYDOV283 
)LJ284 
Type-C beds IRUP  FPWKLFN LQYHUVHJUDGHG EHGV ZLWK D JUDGDWLRQDO EDVH UHODWLYHO\ VKDUS285 
PXGVWRQHFODVWULFKWRSVVRPHWLPHVRYHUODLQE\DILQHUDQGPRGHUDWHO\ELRWXUEDWHGQRUPDOO\JUDGHG286 
XSSHU SDUW DQG D JHQHUDO DEVHQFH RI ELRWXUEDWLRQ )LJ  7KHLU FKDUDFWHU VXJJHVWV DQ287 
DFFHOHUDWLQJZD[LQJIORZRULJLQDQGHQWUDLQPHQWRIVHDIORRUPDWHULDODQGRU ORIWHGPXGVL]HSDUWLFOHV288 
IURPWKHWXUELGDPELHQWIOXLG)LJ7KHVKDUSWRSVVXJJHVWEDVLQZDUGVHGLPHQWE\SDVVType-C 289 
beds DUH OHVV FRPPRQ WKDQRWKHU EHG W\SHV DQGRFFXU LQ WKH ORZHUSDUWVRI WKH VWXGLHGVHFWLRQV290 
VXJJHVWLQJGHSRVLWLRQRFFXUUHGZKHUHJUDGLHQWSURJUHVVLYHO\LQFUHDVHGWRZDUGVWKHXSSHUVORSH)LJ291 
292 
Type-D bedsDUHJHQHUDOO\FPWKLFNVKDUSEDVHGDQGQRUPDOO\JUDGHGZLWKWUDFWLRQVWUXFWXUHV293 
DQGJUDGHLQWRZHOOGHYHORSHGPXGULFKWRSVZLWKPRGHUDWHELRWXUEDWLRQ%,DQGDEXQGDQWRUJDQLF294 
GHEULV DQGPLFD7KH\DUH LQWHUSUHWHG WR UHFRUGGHSRVLWLRQRI WKHGLOXWHSDUW RI DZDQLQJ VHGLPHQW295 
JUDYLW\IORZDFURVVWKHVKHOIWRVORSHWUDQVLWLRQ)LJ$OWKRXJKType-D bedsDUHIRXQGWKURXJKRXW296 
WKH HQWLUH VXFFHVVLRQ WKH\ DUH PRUH FRPPRQ LQ WKH ORZHU SDUW RI WKH VWXGLHG VHFWLRQV )LJ 297 
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VXJJHVWLQJWKH\UHFRUGGHSRVLWLRQLQDPRUHGLVWDOVHWWLQJXQGHUUHODWLYHO\TXLHWHUFRQGLWLRQV/RFDOO\ 298 
Type-C DQG Type-D bedsFRPELQHWRIRUPLQYHUVHWRQRUPDOO\JUDGHGEHGVZKLFKKDVEHHQXVHGDV299 
GLDJQRVWLFFULWHULDIRUGHSRVLWLRQIURPK\SHUS\FQDOIORZV0XOGHUHWDO3OLQN%M|UNOXQGDQG6WHHO300 
=DYDODHWDO301 
302 
',6&866,21303 
Implications for basin margin analysis 304 
/DUJHVFDOH FRUUHODWLRQ ZLWKLQ WKH ORZHU :DWHUIRUG )RUPDWLRQ GHPRQVWUDWHV WKDW VRPH SHULRGV RI305 
EDVLQPDUJLQSURJUDGDWLRQZHUHH[FOXVLYHO\ WKURXJK WKHDFFUHWLRQRIPXG FOD\DQGVLOW DFURVV WKH306 
VKHOIHGJHUROORYHUDQGRQWRWKHXSSHUVORSH,QWKH/DLQJVEXUJGHSRFHQWHUGXULQJ:I&DQGDQG307 
HDUO\ :I&  VKHOIPDUJLQ DFFUHWLRQ DQG SURJUDGDWLRQ WRRN SODFH LQ WKH DEVHQFH RI FRDUVHJUDLQHG308 
VHGLPHQWVXSSO\XQGHUIORRGHGVKHOIFRQGLWLRQV6XIILFLHQWDFFRPPRGDWLRQDQGVKDOORZZDWHUGHSWKV309 
OHGWRWKHGHYHORSPHQWRIORZDPSOLWXGHPWKLFNPXGULFKDQGVKHOIFRQILQHGGHOWDFOLQRWKHPV310 
)LJV+RZHYHUDWWKLVWLPHWKHVKHOIHGJHUROORYHUSURJUDGHGDPLQLPXPRINLORPHWHUVYLD311 
GHSRVLWLRQ RI PXGULFK IORZV GRZQ GLS IURP WLPH HTXLYDOHQW VKHOIFRQILQHG VDQGULFK GHOWD312 
IURQWVVKRUHIDFHV )LJV   'XULQJ SHULRGV RI KLJK UHODWLYH VHD OHYHO DOWKRXJK WKH VDQGULFK313 
FRPSRQHQWRIGHOWDVPRVWO\DFFXPXODWHVRQWKHLQQHUVKHOIHJ3RUĊEVNLDQG6WHHOWKHVKHOI314 
HGJHLVVWLOOSUHVHQWDVDSK\VLRJUDSKLFIHDWXUHEXWLVPXGGLHUDQGPRUHDWWHQXDWHG2ODULXDQG6WHHO315 
 ,Q WKH DEVHQFH RI DEVROXWH DJH FRQWURO LQ WKH .DURR %DVLQ WKH UDWHV RI DJJUDGDWLRQ DQG316 
SURJUDGDWLRQ FDQQRW EH FRQVWUDLQHG 7KHVH UHVXOWV FRQWUDVW ZLWK µFODVVLF¶ VHLVPLF VHTXHQFH317 
VWUDWLJUDSK\ WKDWZDV GHYHORSHG WR XQGHUVWDQG DQG SUHGLFW WKH VSDWLDO DQG WHPSRUDO GLVWULEXWLRQ RI318 
SRWHQWLDOUHVHUYRLUVDQGERGLHVLQUHODWLRQWRDFFRPPRGDWLRQKLVWRU\RIEDVLQPDUJLQV9DLOHWDO319 
3RVDPHQWLHU HW DO  3RVDPHQWLHU DQG 9DLO  9DQ :DJRQHU HW DO  7KHUHIRUH320 
GHSRVLWLRQDO PRGHOV KDYH SDLG OLWWOH DWWHQWLRQ WR WKH ODUJH YROXPH DQG SURFHVVHV RI ILQHJUDLQHG321 
VHGLPHQWGHOLYHU\WREXLOG WKHVKHOISULVPDQGLQVWHDGHPSKDVL]HWKHWLPLQJRIVDQGWUDQVIHU WRWKH322 
VORSHDQGEDVLQIORRUDVDUHVSRQVHWRUHODWLYHVHDOHYHOFKDQJHHJ+HOODQG+DQVHQDQG+DPSVRQ323 
'XULQJSHULRGVRIORZUHODWLYHVHDOHYHOWKHVKHOIPDUJLQSRVLWLRQWHQGVWRPRYHEDVLQZDUGEXW324 
SDUWRUDOORIWKHVKHOIPD\EHFRPHH[SRVHGVXEDHULDOO\DQGWKHVKHOIDQGVKHOIHGJHUROORYHUDUHDV325 
ZLOOEHVXEMHFW WRVHGLPHQWE\SDVVDQG ORFDOGHJUDGDWLRQ 5RVVHWDO+DGOHU-DFREVHQHWDO326 
5\DQHWDO327 
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328 
Muddy shelf-edge rollovers and clinoform trajectories 329 
0RVWVWXGLHVRIDQFLHQWFOLQRWKHPVDQGVKHOIPDUJLQVIRFXVRQWKHSURFHVVUHJLPHDQGDUFKLWHFWXUHRI330 
VDQGULFKGHSRVLWV WRVXSSRUWVKHOIHGJH UROORYHU LGHQWLILFDWLRQ HJ3OLQN%M|UNOXQGDQG6WHHO331 
0HOOHUHHWDO3\OHVDQG6ODWW8UR]DDQG6WHHO+XEEDUGHWDO'L[RQHWDO332 
D-RQHVHWDO7KHSUHVHQWVWXG\GHPRQVWUDWHVWKDWVKHOIHGJHUROORYHUVDUHQRWDOZD\V333 
GHILQHGE\VDQGULFKGHSRVLWV\HWFDQVWLOOEH LGHQWLILHGDWRXWFURSEDVHGRQJHRPHWU\DQGGHWDLOHG334 
VHGLPHQWRORJ\ 8QGHU IORRGHG VKHOI FRQGLWLRQV WKH PXGULFK H[WHQGHG ERWWRPVHW FRPSRQHQW RI335 
GHOWDLF FOLQRWKHPV PD\ UHDFK WKH XSSHU VORSH WR EXLOG ILQHJUDLQHG VKHOIHGJH UROORYHUV DQG EDVLQ336 
PDUJLQ FOLQRWKHP IRUHVHWV WKDW SURJUDGH EDVLQZDUG 7KLV RFFXUV ZKHQ WKH VDQGULFK WRSVHW DQG337 
IRUHVHWFRPSRQHQWRIGHOWDVFDOHFOLQRWKHPVLVFRQILQHGWRWKHLQQHUSDUWRIWKHVKHOI)LJ$QDO\VLV338 
RI WKH ORZHU:DWHUIRUG)RUPDWLRQFOLQRWKHPVKLJKOLJKWVDSRWHQWLDO OLPLWDWLRQRIVKHOIHGJH WUDMHFWRU\339 
DQDO\VLV GHOLYHU\ V\VWHPV DUH REVHUYHG WR FKDQJH ODWHUDOO\ IURP VKHOIFRQILQHG WR VKHOIHGJH HJ340 
6DQFKH]HWDO-RQHVHWDO )LJVKRZHYHU WKHFOLQRWKHPWUDMHFWRU\PD\UHPDLQ341 
FRQVLVWHQWO\ SURJUDGDWLRQDO $Q H[DPSOH RI WKLV FDQ EH IRXQG LQ WKH 8SSHU &UHWDFHRXV )R[ +LOOV342 
)RUPDWLRQ:\RPLQJ86$ZKHUHDOWKRXJKPRVWRISURJUDGLQJFOLQRWKHPVDUHGRPLQDWHGE\VDQG343 
VRPHH[DPSOHVKDYHVKHOIHGJHUROORYHUVGRPLQDWHGE\PXGFOLQRWKHPV&&DQG&2ODULX344 
HW DO  7KH H[SUHVVLRQ RI VKHOIHGJH UROORYHUV DQG SDUDVHTXHQFH ERXQGDULHV RI PXGG\345 
FOLQRWKHPV DUH FKDOOHQJLQJ WR LGHQWLI\ DQG WKH WLPH WKH\ UHSUHVHQW LV GLIILFXOW WR FRQVWUDLQ %RKDFV346 
7KLV LVSDUWLFXODUO\ WUXH LQ VXEVXUIDFHVWXGLHVGXH WR WKHFRPSOH[ UHFRJQLWLRQRI LPSHGDQFH347 
FRQWUDVWV 0LOOHU HW DO  $V LQ WKH :DWHUIRUG )RUPDWLRQ XQGHU UHODWLYH VHD OHYHO KLJKVWDQG348 
FRQGLWLRQVWKHGHOWDWRSVDQGULFKFRPSRQHQWVRIVRPHSDUDVHTXHQFHVFDQEHFRQILQHGLQLQQHUVKHOI349 
SRVLWLRQV UHPDLQLQJ EHORZ VHLVPLF UHVROXWLRQ EXW WKH VKHOI PDUJLQ FDQ VWLOO SURJUDGH WKURXJK WKH350 
DFFUHWLRQ RI PXG )LJ  7KH SRVLWLRQ RI KLJKVWDQG GHSRVLWV UHODWLYH WR WKH VKHOI PDUJLQ FDQ EH351 
SUREOHPDWLF LQ H[SORUDWLRQ VWXGLHV EHFDXVH PXGG\ SDUDVHTXHQFHV PD\ KDYH ODWHUDOO\ H[WHQVLYH352 
FRPSDUDWLYHO\VDQGGRPLQDWHG WRSVHWV )LJVDQG WKHUHIRUH UHTXLUH WKHSUHVHQFHRI UHJLRQDO353 
WUDQVJUHVVLYHPXGVWRQHVWRGHYHORSHIIHFWLYHVHDOV354 
 355 
Sediment transport on a high-energy muddy shelf 356 
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7KH LQWHJUDWLRQRIRXWFURSGDWDZLWKGHWDLOHGFRUHDQDO\VLVVKRZV WKDWPXGGRPLQDWHGVKHOIPDUJLQ357 
SURJUDGDWLRQ ZDV WKH UHVXOW RI GHSRVLWLRQ RI PXGG\ DQG RUJDQLFULFK VHGLPHQW JUDYLW\ IORZV 7KH358 
VLJQLILFDQW DPRXQW RI SODQW GHEULV DQG PLFD LQ VRPH EHGV LQGLFDWHV D FRQWLQHQWDO RULJLQ RI PXG359 
SRVVLEO\IURPK\SHUS\FQDOULYHUSOXPHV0XOGHUDQG$OH[DQGHU0XOGHUHWDO%RXPDDQG360 
6FRWW  3OLQN%M|UNOXQG DQG 6WHHO  =DYDOD HW DO D E %KDWWDFKDU\D DQG361 
0DF(DFKHUQ=DYDODHWDO+RZHYHUWKHFRPPRQRFFXUUHQFHRIZDYHVWRUPSURFHVVHV362 
WKDW LQIOXHQFHG WKH GHSRVLWLRQ RI VDQGULFK GHSRVLWV LQ VKRUHIDFH DQG VKRUHIDFHRIIVKRUH WUDQVLWLRQ363 
VHWWLQJV 7DEOH  -RQHV HW DO  FRPELQHG ZLWK D UHODWLYHO\ ORZ JUDGLHQW 7DEOH  LV QRW364 
FRQVLVWHQW ZLWK WKH FKDUDFWHULVWLFV RI PDUJLQV ZKHUH ILQHJUDLQHG VHGLPHQWDWLRQ LV DVVRFLDWHG ZLWK365 
UHFXUUHQWDQGVXVWDLQHGK\SHUS\FQDOGLVFKDUJHV WR WKHVKHOIHGJH 0XWWLHWDO%HQWOH\366 
0XOGHU HW DO  0XWWL HW DO  3OLQN%M|UNOXQG DQG 6WHHO  )ULHGULFKV DQG 6FXOO\ 367 
:DYHVWRUPSURFHVVHVDUHWKHUHIRUHDGYRFDWHGWREHWKHPDLQPHFKDQLVPWKDWNHSWXQFRQVROLGDWHG368 
VLOWDQGIORFFXODWHGFOD\IUDFWLRQLQVXVSHQVLRQRUUHVXVSHQGHGHJ7UD\NRYVNLHWDO3DWWLVRQ369 
 0DFTXDNHU HW DO  0XG SDUWLFOHV WKDW DFFXPXODWH DV IORFFXOHV RU RUJDQRPLQHUDOLF370 
DJJUHJDWHV 3OLQW  DFW K\GURG\QDPLFDOO\ DV VLOW RU VDQG JUDLQV 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Structurelss to parallel 
lam., starved-ripples. 
Normally and inversely-
graded
Sharp base and 
gradational top
Laminae 0.1 to 
1 cm. units 10 
cm to 4 m
Laminae tabular to 
lenticular. Units 
often sheet like
Rare to 
moderate. Chondrites, 
Gordia sp.
Low concentration 
turbidity current, 
hyperpycnal or wave-
enhanced gravity flow
Offshore / 
prodelta
Interbedded 
siltstones and 
sandstones
Current,wave-ripples, 
convex-up and parallel 
lam. and structureless. 
Normally and inversely-
graded. Dewatering
Sharp base, tops 
gradational to sharp
1 to 5 cm
Individual beds 
tabular at the 
outcrop scale. 
Units display a 
sheet geometry
Common. Chondrites, 
Helminthopsis, 
Helminthoida, Gordia sp. 
Lorenzinia, Lophoterium, 
Cosmorhaphe, 
Palaeodyctyon
Alternation of high/low 
energy currents, or wave-
influenced low 
concentration currents
Prodelta / 
Shoreface-
Offshore 
transition (SOT)
Thin to medium 
bedded 
sandstones
Current,wave-ripples, 
parallel lam., 
structureless. Local 
sigmoid geometry and 
pinch and swell
Sharp bases to 
sands. Sharp to 
gradational tops.
Bedding of  5-
10 cm, 10-20 
cm and 20 cm+
Beds tabular. 
Sheet geometry to 
units
Moderate to high 
bioturbation indexes, 
particularly when observed 
at the top of 
parasequences
Low concentration 
turbidity current to high 
concentration turbidite 
currents, locally wave-
influenced
Lower shoreface / 
delta front
Medium to thick 
bedded vf 
sandstones
Structureless, parallel 
lam., climbing ripples, 
locally sigmoidal. Some 
scour and fill
Bases sharp. Rarely 
erosional. Sharp to 
gradational tops
20 to 60 cm
Tabular to locally 
lenticular. Units 
form sheets and 
channels
Rare. Helmenthoides, 
Undicna bina  (fish traces)
High concentration 
turbidite 
currents.Dominated by 
depletive steady flow
Slope turbidites 
Medium to thick 
bedded vf-f 
sandstones
HCS/SCS / low angle 
cross-stratification. 
Symmetric rippled tops, 
dewatering
Sharp 20 cm-1 m+ Sheets -
Traction-load deposition 
reworked by combined 
flows or waves
Upper shoreface
Thick-bedded vf-f 
sandstones (sheet-
like)
Structureless, local 
parallel lamination. Local 
scour and fill. Dewatering
Sharp to erosive 
base. Sharp tops
50-100 cm. m+ 
packages due 
to 
amalgamation
Sheets Wood fragments
Unconfined high 
concentration turbidite 
currents
 Slope turbidites 
(lobes)
Thick-bedded vf-f 
sandstones 
(channel-like)
Massive local parallel 
lamination. Local scour 
and fill. Dewatering
Sharp to erosive 
base. Sharp tops
80cm-m+ due to 
amalgamation
Channel fills and 
some sheets
Wood fragments, rip-up 
clasts to the base
Confined high 
concentration turbidite 
currents with depletive- 
steady/non steady flows
Slope turbidites 
(gullies)
Intraclast rich 
conglomerates Chaotic
Sharp and 
sometimes erosive
1 cm to 0.5 m
Lenticular up to 
20m wide
Wood and organic debris
Debris flows, sediment 
bypass and localised 
deposition of rip up 
clasts
Slope turbidites

Table 1
Gradient (deg)
Max Min Min (30 km)
WfC1 163.4 23.6 0.712 muddy flat river
WfC2 145.5 31.2 0.713 sandy flat-rising wave
WfC3 92 34 0.700 mud>sand flat-rising river/wave
WfC4 124 16.4 0.570 sandy rising wave
WfC5 58 10 0.531 sandy rising wave
WfC6 37 6.8 0.552 muddy flat-falling river
WfC7 38 7 0.531 muddy flat-falling river
WfC8 23 6.04 0.513 sandy? falling river
Gradient (deg)
Max Min Min (30 km)
C1 45 21 0.435 muddy flat river
C2 52 17 0.512 sandy flat-rising river/wave
C3 44 31 0.504 sand>mud rising river/wave
C4 54 32 0.439 mud>sand rising river
C5 32 13 0.455 mud>sand rising river/tide
C6 15 10 0.455 muddy flat-falling river
C7 19 9.5 0.458 muddy flat-falling river
C8 14 7 0.474 sand>mud flat-rising river
TANQUA CLINOFORMS
Cycle Thickness (m) Slope deposits
Rollover 
trajectory
Dominant 
process
LAINGSBURG CLINOFORMS
Cycle Thickness (m) Slope deposits
Rollover 
trajectory
Dominant 
process
Table 2 
